Key indicators: single-crystal X-ray study; T = 293 K; mean (Cr-O) = 0.005 Å; Hatom completeness 0%; R factor = 0.040; wR factor = 0.110; data-to-parameter ratio = 15.5.
Related literature
The title chromate is isotypic with its potassium analogue (Casari & Langer, 2005) . Lö fgren (1973) and Kolitsch (2004) determined the structures of the corresponding Rb and Cs salts, respectively. For industrial applications of tetrachromates, see: Cainelli & Cardillo (1984) ; Ç engelog lu et al. (2003) . For related bond-length data, see: Casari et al. (2007) . For cell parameters of further isolated compounds stated in the experimental procedure, see: Durif & Averbuch-Pouchot (1978) and Rahman et al. (2003) .
Experimental
Crystal data (Cainelli & Cardillo, 1984) and in hexavalent chromium plating (Çengeloǧlu et al., 2003) . The title compound, (H 3 O) 2 Cr 4 O 13 , is only the fourth tetrachromate(VI) described and characterized by single-crystal Xray diffraction so far. The first three are salts of alkali metals, viz. the potassium (Casari & Langer, 2005) , the rubidium (Löfgren, 1973) , and the caesium salt (Kolitsch, 2004 (Durif & Averbuch-Pouchot, 1978) were isolated and characterized by X-ray difractometric unit-cell determinations. Orange-red crystals of the title compound were obtained from the mother liquor after another half year.
Refinement
The investigated crystal was racemically twinned, similarly to the potassium compound (Casari & Langer, 2005 
Figure 1
Hydrogen bonds between the hydronium ion (O1W) and the surrounding tetrachromate anions. The oxygen atom of the hydronium ion is shown with anisotropic displacement parameters at the 50% probability level. Chromate anions are shown as green-blue tetrahedra. Dashed lines denote O···O contacts between the cation and the anions. 
Figure 2
Hydrogen bonding framework within the unit cell of the compound. See Fig. 1 for legend.
Dihydronium tetrachromate(VI)
Crystal data 
Special details
Experimental. A suitable single-crystal was carefully selected under a microscope and mounted in a glass capillary. The scattering intensities were collected on an imaging plate diffractometer (IPDS I, Stoe & Cie) equipped with a fine focus sealed tube X-ray source (Mo Kα, λ = 0.71073 Å) operating at 50 kV and 40 mA. Intensity data for the title compound were collected at room temperature by φ-scans in 100 frames (0 < φ < 200°, Δφ = 2°, exposure time of 7 min) in the 2 Θ range 3.8 to 56.3°. Structure solution and refinement were carried out using the programs SIR92 (Altomare et al., 1993) and SHELXL97 (Sheldrick, 1997) embedded into WinGX program package (Farrugia, 1999) . A numerical absorption correction (X-RED (Stoe & Cie, 2001) was applied after optimization of the crystal shape (X-SHAPE (Stoe & Cie, 1999) ). The last cycles of refinement included atomic positions and anisotropic parameters for all non-hydrogen atoms. Positions of hydrogen atoms were not determined. The final difference maps were free of any chemically significant features. The refinement was based on F 2 for ALL reflections. Geometric parameters (Å, º) 
